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The Influence of Course Upon_
Measures of Teaching EffeetiVeness in Mathematics

Research on evaluations of Clattroom teaching has produced various

measures of teaching effeCtivenett. Self evaluation and peer evaluation

have been used occasionally; With lett than clear results. A more often

used method of measuring teaching effectiveness is with anonymous student

ratings of the instructor at the end of a grading period.

A controversy exists in the literature concerning the validity of

using students' ratings for faculty personnel decisions. The findings of

Marsh (1982) demonstrated agreement between student: and instructors on

evaluations of teaching effectiveness, and support the validity of student

ratings. Dowell and Neal (1982) provide a review of studies which have

attempted to link student ratings to student learning as a way of vali-

dating student ratings as a measure of teaching ability. The validity of

student ratings is quite variable, and is at best only modest. They recom=

mend that student ratings be used with great caution in the processes of

faculty review and decision making. Hills (1974) concluded that student

ratings of faculty could not be trusted when determining pay increases,

promotion, and tenure.

'Numerous studies have been conducted to investigate the factors that

may influence or bias students' ratings. Hoffman and Kremer (1980) found

student attitude and instructor attitude as perceived by the student to be

important variables in predicting student ratings of the instructor.

Personality characteristics of the instructor have also been shown to

influence evaluations (Braskamp, Ory, and Pieper, 1981; Abrami, Perry, and

Leventhal, 1982). The relationship between grades and instructor ratings

has often been addressed. Several authors (Abrami, Dickens, Perry, and



Leventhal, 1980; Ducette and Kenny, 1982) have found grades to have signi-

ficant effect on ratings, while others (Howard and Maxwell, 1930; 1982)

argue against a grading leniency bias model.

Other studies focus on how student and course variables relate to stu-

dents' evaluations of teaching. Marsh (1980) examined the relationship

between student evaluations and certain background characteristics.

Favorable student ratings were correlated with prior subiect interest,

higher expected grades, higher levels of workload difficulty, and a higher

percentage of students taking the course for general interest only.

Overall and Marsh (1980) investigated the relative contribution of course

level (undergraduate versus graduate), course type (accounting, economics,

etc.), and the specific instructor on students' evaluation. The variance

which could be attributed to the specific instructor was mu 01 greater than

that due to course level or course type. Who teaches a course appeared to

be relatively more important than the particular course or the level at

which it is taught.

Greene, Prather, and Sturgeon (1983) have introduced a unique and

unobtrusive measure of teaching effectiveness. It is based on observable

student behavior, and makes use of existing administrative data, This

measure is the number of times students return to a particular teacher for

additional courses. There is evidence that this measure of students'

repeating faculty memberS can be a valid indicator of teaching effectiveness.

Prather, Massey, and Greene (1983) found the repeat measure clearly related

to students' ratings of instructors in introductory statistics courses.

Students repeating a given faculty member was also found to be associated



with higher students evaluations of instructors in mathematics courses

(Prather, Massey, Greene, and Sturgeon, 1984).

This study focuses upon several measures of teaching effectiveness in

mathematics courses. These are seven items of a teaching performance scale

as well as the previously discussed unobtrusive measure of students

repeating an irstructor.

The purposes of the study are 1) to examine differences in teaching

effectiveness between selected courses, 2) to investigate the effects of

course type and course level on measures of teaching effectiveness, as well

as possible interactions between type and level, and 3) to look at dif-

ferences among the measures of effectivenss and at the reliability of such

measures.

Method

Data

The data consist of students' evaluations of undergraduate and gra-

duate mathematics course instructors for the period 1979 to 1982. A total

of 20 courses, 590 classes, and 9144 evaluations was considered. An

example of the evaluation instrument and the way it is scored can be

found in the Appendix. Both service courses and courses for mathematics

majors were included.

Procedure

Analysis of variance is used to compare the mean ratings from the

20 individual mathematics courses. The independent variables are the

course (Intermediate Algebra, Calculus I, etc.), the course type (service

versus for degree majors), and course level (freshman, sophomore, upper

division, and graduate). Among the dependent variables are scores on the

seven items of a teaching performance scale. The items ask the student if
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the instructor: 1) Was ell-prepared; 2) stimulated student thinking;

3) was actively helpful to students; 4) explained course objectives; 5) was

fair and impartial in grading; 6) explained difficult material; and 7) if

the students felt they learned a great deal. An average of the seven items

is included as Well.

A "Student Repeats Per Course" variable was calculated by counting the

number of times each student in a particular class had previously been in a

class with that same instructor, and dividing this total by the class size.

For example, if only 2 students in a class of 20 had each had their current

instructor for one other class, the value of the "Repeats" for that class

would be .10. The "Repeats" variable is simply the mean of this "Repeats"

measure for all classes of a particular course.

Results

The means of each item, of the average of the seven items, and of the

"Repeats" are presented for each course in Table 1. F ratios and levels of

significance for each dependent variable are also given.

For all courses combined, the item "Well=Prepared" had the highest

rating (4.54), while the item "Explains Difficult Material" had the lowest

(3.95). Significant differences (p 1.01) over the twenty courses were

found for all dependent measures except the items "Course Objectives

Explained" and "Grades Fair and Impartial."

In Table 2 are presented the results of the factorial style analysis

of variance by course type and course level. Courses for degree majors

were rated significantly higher (p.05) than service courses on all

variables except "Well=Prepared," "Course Objectives Explained," and

"Grades Fair and Impartial." The value of "Repeats" was .23 for Service

courses and 1.07 for major courses.
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Upper division courses were rated the highest on most measures; they

were not rated highest on "Course Objectives Explained," "Explains

Difficult Material," and "Students Learn Great Deal." The value of

"Average Repeats" for upper division courses was 1.05.

Graduate Courses were rated lowest for the following items:

"Well-Prepared," "Course Objectives Explained," "Explains Difficult

Material," and the average of the seven items. "Stimulated Student

Thinking" and "Students Learn Great Deal" were rated lowest for freshmen

courses. Significant differences (p <.05) between levels were found for

"Grades Fair and Impartial," "Students Learn Great Deal," and "Average

Repeats." Significant interaction effects were found for "Well;Prepared"

(p <.05) and for the "Repeats" variable (P4.01).

A repeated measures type of analysis of variance was performed using

the seven measures of teaching effectiveness and selected courses having an

N of ten or more classes; An analysis for all twenty courses was also

included. These results are presented in Table 3. Significant differences

between items were found for each selected course as well as for all cour-

ses combined. Reliability coefficients were computed to provide on esti-

mate of the level of consistency across the seven items. These reliability

coefficients (Cronbach's alpha) ranged from .95 to .96, while the standar-

dized item alpha coefficients ranged from .95 to .97. This degree of sta-

bility is considered high

1971);

terms of measurement applications (Stanley,

Conclusions & Implications

The purpose of this paper has been to investigate the influence of

course and characteristics of the course on measures of teaching effec.=

tiveness. Data on 20 courses, 590 classes, and 9144 evaluations over a

7



Tth le 3

Repeat Wasures Analysis of veierice
for Measures of Teithing EffectiveivTst

by Selected Cotrses and Total

Web& Of Staxiardized
Course # Cotrse Title Classes P Al Oa Its Alpha

102 intermediate Algebra 89 Et.03 .00 .f6 .95

104 0311ege Algebi.a 70 55.67 .00 .% .97

107 EleTentary Statistics as 68.52 .00 .95 .96

121 P7-e-Cal cal us 69 48.97 .00 .95

211 Calculus 1 66 58.82 .00

212 Calculus 2 60 48.36 .00 .95

All 20 Canes 590 433.03 .00 .95

four-year period were used in several analysis of variance procedures.

Differences between courses were found for five of the seven items as

well as for the average of the seven items. These were "Well-Prepared,"

"StiMulated Student Thinking," "Actively Helpful to Students," "Explains

Difficult Material" and "Students Learn Great Deal." As would be expected

there were differences between courses for the "Repeats" measure, with

higher values observed for upper division courses and for graduate courses

for degree majors.

Differences between types of course were found for four items, the

average of the items, and the "Repeats.'

found for only two items and "Repeats."

yielded relatively high coefficients of

Differences between levels were

Repeated measures of variance

reliability as well as significant

differences between the seven items.

Previous research has shown course variables to affect student ratings

of instructor performance in college level courses in general. The results

of this study indicate the importance of taking into account the particular

course, its type, and its level when maing use of student evaluations of

teaching performance in mathematics courses.
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